The selection of an effective team of employees is crucial to proper management of the company. The success of the project often depends on the competencies of employees who carry out those projects. Therefore, the selection of the workers, whose competences complement each other in terms of subject matter, in terms of personality, and also in practical terms, is very important. This article presents the proposal of applying the FAHP (fuzzy analytic hierarchy process) and TOPSIS (technique for order preference by similarity to an ideal solution) methods as a tool to facilitate the management of human resources in the metal production factories based on the skills of employees.
Introduction
Effective enterprise management depends on many factors occurring within the company, as well as on faster changing environment. Internal factors relate to the organization's resources, among which material, financial, information, and human resources are mentioned. The condition and quality of all company resources are considered as very important, but the subject literature emphasizes that human resources, today, play the most important role. Optimum utilization of other resources and skilful adaptation to the environment in which or to whom the organization works depends on the employees [10] .
Team building is one of the first stages of the implementation of each task implemented in a manufacturing company. It is an essential activity for the proper implementation of the whole project. The substantive level of work depends on knowledge, experience, and personality of the team members cooperating in the given task; however, the proper implementation in accordance with an approved plan, depends on the leaders. The division of tasks, control in points relevant to the task, and monitoring the progress by performing the following steps are key elements in managing the process of implementation of a given task. "This is the art that requires ability to function in many job roles and to understand the meaning of the 'human factor' for the success of the project" [3] . "Individuals decide on everything -this statement repeated multiple times is always true when it comes to implementation of R&D projects" [6] .
This publication consists of two parts  theoretical and practical. In Section 2, the characteristics of the metal industry in Poland are described. Subsequent sections describes people  key positions from the standpoint of execution of tasks occurring in manufacturing companies in the metal industry  and presents the methodology of establishing working groups in the described tasks using the FAHP (fuzzy analytic hierarchy process) and ANFIS methods.
The metal industry in Poland
The metal industry in Poland enjoys a history of development rich with traditions. The interest in this branch of business results from the access to raw material located within the Polish territory  a significant source of iron deposits and non-ferrous metals. The first evidences for the existence of mines, extracting iron ore, and factories that process them date back to ancient times and are associated with the presence of the Celts in the Świętokrzyskie Mountains  "Near the village of Rudka, Celts built the largest iron ore mine complex in prehistoric Europe" [2] . Although the name of our country  Poland  is derived from the word "field," evidences of involvement in activities related to the work of which is a metal material, note that it is one of the key Polish specialties. The rapid development of metal industry in the Polish lands began in the first half of the nineteenth century. An important event affecting the further development of this sector in Poland was the incorporation of Upper Silesia after the plebiscites, where the metal industry has played an important role. The reforms of Eugeniusz Kwiatkowski carried out in the interwar period led to the construction of the Central Industrial District (CID), in which metal industry, mechanical engineering, chemical engineering, and aviation engineering were developed [11] . The extension of the CID was stopped by the outbreak of World War II.
Today, the biggest centres in Poland, which are focused on the metal industry, are: Bydgoszcz -Toruń Industrial District, Wroclaw Industrial District, Warsaw Industrial District, Old-Polish Industrial Region, Bielsko Biała Industrial District, Krakow Industrial District, and Upper Silesian Industrial Region [11] .
The difficulty is the determination of economic space in which businesses operate with the described industry, for example, the production of metal parts for cars, but not the assembly/production of cars. You can find companies engaged in metalwork qualified for the construction industry, for example, Balex Metal (the manufacturer of steel tiles) and Luk Metal Construction (the manufacturer of aluminium and construction facade). Therefore, the authors are seeking common denominator to determine what is the metal industry draw on Polish Classification of Activities.
By metal industries, the authors understand the industries located in the Polish Classification of Activities in the Section C  industrial processing, especially of division 25 and some of the companies operating within the divisions 28, 29, 30, and 33. In the branch examined by the authors, it is necessary to distinguish metal industries that are engaged in, among others, metalworking, from the metallurgical sector, which, among others, focuses on smelters. Table 1 shows us a list of the largest Polish companies in the metal industry in 2012. About how important is this sector for Polish industry confirms information that over 20% of all enterprises in the manufacturing sector is metal industry [5] .
The analysis of the data contained in the report on the condition of the small-and medium-sized enterprises (SMEs) in Poland. In 2011-2012, in relation to Section C, industrial enterprise, which contains, among others, businesses in the metal industry, shows that in 2012, in this section, 39,000 new companies were created (7.5% of total newly created, in 2012, companies), and the number of liquidated companies in 2012 from the industrial processing sector was 25,600 (8.2% of all companies liquidated in 2012) [13] . In industry, large companies focus mainly on manufacturing (47.4% of large entities operates in this sector) [13] . The involvement
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of SMEs in industrial activity is 10.6% (the largest percentage of SME involvement in the exercise of service activities is 46.5%) [13] .
The involvement of SMEs in industrial activity is -10.6% (the largest percentage of SME involvement in the exercise of service activities  46.5%) [13] .
The most dynamic growth is allocated to small and medium-sized enterprises (SMEs). Currently, this sector represents 99.8% of the total enterprises and generates 47.3% of gross domestic product (GDP) and employs 6.3 million people, representing 70.2% of jobs in Polish enterprises [13] . The structure of the number of working people in SMEs in Poland in 2011 by the section of PKD  industry was 31.4% [13] . To illustrate the potential of the surveyed companies, it should be provided that the output sold in 2012 for industrial processing section was 1 018 710 million zloty. More detailed data on sold production for this section is shown in the Table 2 . From the interesting information showing the size of the industry, you can get acquainted with the report in the production of selected products from the metal industry in 2012. Potential and needs of the Polish market in terms of products produced in facilities qualified for the metal industry highlight the comparative data on import / export ratio of selected products in this industry. Industry defined as metal industry  is a welldeveloping industry increasingly open to innovation. Data published by the CSO show that among large enterprises is more business than innovators among SMEs, "In addition to insufficient financial and human resources, the innovativeness of SME (introduction of a new process, product or idea in the organization) is limited by: lack of innovative culture, insufficient leadership skills in managing innovation, risk aversion, lack of recognition by management of the creative possibilities of employees, insufficient knowledge about technology, market and modern management methods. On the other hand, it is pointed out that smaller companies compared with large, are characterized by: greater flexibility in adapting to changing market conditions, less bureaucracy and a lack of conflicts of objectives at the level of the owner -manager" [5] . To exist in the structures of SMEs, permanent efforts to improve innovation in addition to technological resources, machinery, and financial services are important factors: the attitude of management, employee involvement, and cooperation with other organizations [12] .
The authors such as Karbownik A., Michna A., Męczyńska A. , Kmieciak R. suggest that "due to the nature of SMEs the transfer of research results in large organizations, which is why similar studies should be conducted for SMEs is not explicitly authorized. In addition, the existing studies do not take into account the specific characteristics of a specific industry, in particular the metal industry, and various types of innovation: product and technological types (...)" [5] .
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Constructor. Product developer
Customer needs make the proposed product of high quality and advanced technology. After a period in which growth was seen only through the prism of existing technologies, increasing emphasis is placed on an intangible asset which are competences of employees. The basic elements of competencies are knowledge and skills [10] . Owning to the increased interest in this aspect, the emphasis on building effective work teams was increased.
One of the key sections in the factory is the section of technical preparation of production. Actions taken by this section focuses on the stages [1] :  studies and research,  the structural preparation of production (or how to make the product?),  technological preparation of production (i.e., what constitutes a product?),  organizational preparation of production.
 start-up of production,  organization of sales and service.
Constructors are responsible for actions taken in a step. These employees develop the product, that is, they. give it shape. Owing to the very important position that they occupy in the factories of the metal industry for the purposes of this study, this position was selected.
FAHP Method
FAHP (fuzzy analytic hierarchy process) is the method of fuzzy analytic hierarchy process is based on AHP method, which is widely used in the development of decision-making models. FAHP uses experts opinions in order to establish the weighting factors that determine the validity of features and, additionally, eliminates the features of least importance, when it comes to question of linear ordering of objects. The importance of a feature in this case is established on the basis of fuzzy opinions of experts, the so-called, soft opinions, which are more viable than hard opinions [9] .
TOPSIS Method
TOPSIS (technique for order preference by similarity to an ideal solution) method is a statistical process leading to linear ordering of objects described by metric and nonmetric features  professional order [9] . This method is used to establish order and rank of various alternatives [7] .
Research methodology
The assessment procedure for the selection of staff necessary to perform orders in the metal industry, for example, the position of the constructor, is based on FAHP, which is the method used to solve multicriteria decision-making problems. This method proceeds by the following steps.
 Stage 1
Construction of a hierarchical decision-making scheme. In this process, hierarchical decisionmaking scheme is constructed, which consists of a main goal, intermediate objectives, and tasks. The main objective is placed on the top of the hierarchy, which consists of several subobjectives, which are its specific expression.
The next level of decision-making diagram form a task in which the implementation is necessary to achieve the low-priority objectives. Tasks can also be distributed to subordinates operation. The decision scheme is built with several levels in which the number is dependent on the degree of generality, which wants to keep in the discussion. The main objective and goals and subtasks should be interrelated
The comparison of pairs of tasks within the subordinate objective. At each level of the hierarchy, the validity of decision elements are compared in pairs using the fuzzy nine-point scale (Table 1) . These comparisons are analyzed based on its importance in the decision making. Using the scale, the comparisons of importance of lower priority are made, in regards to main objective and tasks in the scope of every lower-priority objective ( Table 1) . The pairwise comparisons of importance of critical elements on each level of hierarchy are conducted by professionals (decision makers) who are directly involved in careful decision-making process. Transitivity of grades If a factor A has assigned one of the above grades, during a comparison with a factor B, then factor B has opposite value, when being compared to A factor. 
 Stage IV
The calculation of the degree of the fuzzy number is greater than or equal to the number Q , that is, Q using the Q Q equation:
where Q l , m , u and Q l , m , u are two fuzzy number, and μ d degree of belonging d belongs to Q (Fig. 1) . 
As a result, the size w is taken as global priorities for tasks and presents as a vector W w , w , … , w , where ∑ w w, w≥0
Similarly, according to the stages IIVI local priorities (weight) for the purposes of a given subordinate objective can be calculated, where local and global weighting factors for the purpose of a subordinate objective are identical.
 Stage VIII
The determination of the S i characteristics using fuzzy TOPSIS method. Further steps are consistent with theoretical descriptions proposed by A. Luczak and F. Wysocki [9] .
This will result in the determination of the distance of objects from the model of development and antmodel of growth and the enumeration with the typological classification of objects on the characteristics of synthetic accordance with the following principles [9] :
-Class I (very high level):
-Class II (high level):
-Class III (average-higher):
-Class IV (average-lower):
-Class V (low):
-Class VI (very low):
where:
S -is the arithmetic mean of the values from the synthetic characteristic, S -is their standard deviation.
Conclusions and future work
The purpose of this paper is to present the issue of effectiveness of the method of FAHP for building employee teams, for example, the position of the constructor. The studies attempt to portray this issue in a broader aspect of creating an effective business management tools in an environment, where the economy is based on knowledge of its existence.
It was found that the method of FAHP in preparing the team of employees is possible to implement in various organizations, including in factories in the metal industry. The way in which the recruitment was carried out seems to be rather a work of chance often based on subjective opinions and not on any indepth comparative analysis of the candidates. To change this situation, the use of the method of FAHP supplemented by a system of TOPSIS is proposed.
The application of the current procedure based on FAHP and TOPSIS must be preceded by an appropriate research material. This requires proper development of research tools. The right seems to be a survey form that contains a set of questions concerning the definition of the list of competencies necessary for the job of a constructor, together with the opinions of experts defining the "value" of individual data. It is important to note that the form in which questions and answers are included must comply with the requirements that impose the use in data analysis apparatus of fuzzy sets. The construction of such a tool and a presentation of the possibilities of its practical verification will be the subject of further studies.
